In this work we give some new properties of GP-ideals as well as the relation between GP-ideals,  -regular and simple ring. Also we consider rings with every principal ideal are GP-ideals and establish relation between such rings with strongly −  regular and local rings.
1-Introduction
Throughout this paper, R is an associative rings with identity. An ideal I of a ring R is said to be right (left) pure if for each aI  there exists
. This concept was introduced by Fieldhouse [6] and study by AL-Ezeh [1] , [2] , [3] . As a generalization of this concept Shuker and Mahmood [11] defined right (left) GP-(generalized pure) ideals that is an ideal I of a ring R such that for every I a  there exists I b  and a positive integer n such that b a a n n = ) ( n n ba a = . We recall some concepts and notations which will be used in this paper. The Jacobson radical of R, and the set of all nilpotent elements are denoteds by ) ( [7] . A ring R is called strongly regular [7] , if for every R a  , there exists a positive integer n , depending on a , and R x  such that x a a n n 1 + = . A ring R is called weakly right (left) duo(W.R.D)(W.L.D) if for each R a  there exists a positive integer n , depending on a , such that R a n ) ( n Ra is two sided ideal.
2-Generalized pure Ideals (General properties)
In this section, some of basic properties and characterization of generalized pure ideals are given. Also we consider, connections between generalized pure ideals,  -regular rings, simple rings and periodic ring.
Lemma 2.1.[9]
For a ring R the following statements are equivalent:
Lemma 2.2.
Let R be a reversible ring. Then for every R a  and a positive integer n , ) ( ) ( n n a l a r = .
Proof:
Let a be a non-zero element of R and let ) ( = − ba a n ,……, and so on. So
By similar method we prove that ) ( ) ( n n a r a l = . So ) ( ) ( n n a l a r = . # The following proposition gives the relation between right and left GP-ideals.
Proposition 2.3.
Let R be a reversible ring and let I be any ideal of R. Then I is right GP-ideal if and only if I is left GP-ideal.
Proof:
Suppose that I is right GP-ideal and let I a  . Then there exists I b  and a positive integer n such that b a a n n = . Now, 0
. Therefore I is a left GP-ideal. The converse holds by similar method. #
The following theorem gives the condition on left GP-ideals to be −  regular.
Proposition 2.4.
Let R be W.R.D ring. Then the following are equivalent: 1-R is a −  regular ring.
2-Every ideal of R is a left GP-ideal.
and a positive integer n such that
. Following [11] , a ring R is called bounded index of nilpotency, if there exists a positive integer n such that 0 = n a for all nilpotent elements a of R.
Lemma 2.5.[11]
Let R be a prime ring of bounded index of nilpotency. Then every non-zero two sided ideal of R contains a regular element .
Proposition 2.6.
Let R be a prime ring of bounded index of nilpotency. If every ideal of R is a right GP-ideal, then R is a simple ring.
Proof:
Let I be a non-zero two sided ideal of R. Since R is a prime ring of bounded index of nilpotency, then by Lemma 2.5, I contains a regular element I a  . Since every ideal of R is GP-ideal, then there exists I b  and a positive integer n such that b a a n n = . Thus 0 ) 1 ( = − b a n . Since a is regular so n a is also regular element and 0 ) ( = n a r
.
Therefore R is simple ring. # Now, a necessary and sufficient condition for GP-ideal to be periodic ring is considered in the following result: Proposition 2.7.
Let R be a periodic ring and ) ( ) ( a r a r n  for every R a  and a positive integer n . Then every ideal of R is GP-ideal.
Since R is periodic ring, then every ideal is a periodic. Let I x  , then there exists
Thus
. Therefore I is GP-ideal . #
Corollary 2.8.
Let R be a periodic and reduced ring. Then every ideal of R is left (right) GP-ideal.
3-Rings with every principal ideals are generalized pure.
In this section we study rings with every principal ideals are right GP-ideal, and we give some of their basic properties, as well as the connection between GP-ideals and other rings.
Lemma 3.1. [8]
A ring R is local if and only if for any two elements r and s , 1 = + s r implies that either r or s is a unit.
If R is a local ring and every principal right ideal is a GP-ideal, then every element in R is either a unit or a nilpotent.
Proof:
Let R a  . Since every principal right ideal is a GP-ideal, then there exists aR x  and a positive integer n such that ay a x a a n n n = = for some
, then a is nilpotent. , by Lemma 3.1, ay is a unit, this implies that a is a unit .
, then a is a unit. Thus a is either a unit or a nilpotent. # Proposition 3.3.
If every principal ideal is a right GP-ideal, then each of its elements is a unit or a zero divisor.
Proof :
Let a be a non-zero divisor in R. Since every principal ideal is a right GP-ideal, then there exists an element aR x  and a positive integer n such that ay a x a a n n n = = for some R y  . So 0 ) 1 ( = − ay a n . Since a is non-zero divisor, n a is non-zero divisor. Therefore 0 1 = − ay , which implies 1 = ay , thus a is a unit. # Theorem 3.4.
Let R be a reversible ring. If every principal ideal is a right GPideal, then for any R a  , n n ea a = and ) ( ) ( e l a l n = , where e is an idempotent element of R .
Let a be a non-zero element in R. Then aR is a right GP-ideal and there exists aR b  and a positive integer n such that . # Next the Jacobson radical and the set of all nilpotent elements ) (R N of a GP-ideal is considered:
Let R be a ring such that every principal ideal is a right GP-ideal. Then
Poof :
. Then aR is a right GP-ideal and hence there exists aR b  and a positive integer n such that ar a b a a n n n = = for some R r  .
. Thus there exists an invertible element u such that
. Multiply from the left by n a we obtain n n n a u ar a a = − ) ( whence it follows that 0 = n a . So ) (R N a  and hence ) (
Let R be a duo ring. Then R is −  regular if and only if R a n is generated by an idempotent for every R a  and a positive integer n . The following theorem extends Lemma 3.6 and Theorem 2.4:
Let R be duo ring. Then every principal ideal is a right GP-ideal if and only if R a n is generated by an idempotent for every R a  and a positive integer n .
Proof:
Assume that every principal ideal is GP-ideal, then by Theorem 2.4 and by Lemma 3.6, R a n is generated by an idempotent . Conversely, assume that R a n generated by an idempotent, then by Lemma 3.6, R is −  regular ring and by Theorem 2.4, every principal ideal is GPideal. #
The following result shows that every reversible ring is strongly −  regular when every principal right ideal of R is a left GP-ideal .
Theorem 3.8.
Let R be a reversible ring. Then the following statements are equivalent: 1-R is a strongly −  regular ring.
2-Every principal right ideal of R is a left GP-ideal.

Proof:
(1)  (2): It follows from Theorem 2.4. (since R is reversible ring and by Lemma 2.2), x a a n n 1 + = . Therefore R is a strongly −  regular ring. #
